Protein kinases and their substrates in brown adipose tissue from newborn rats.
The 10000 X g supernatant fraction of brown fat from newborn rats catalyzed the cyclic AMP-dependent phosphorylation of both histone and a preparation of proteins from the same subcellular fraction (endogenous proteins). The apparent affinity for ATP was lower for the phosphorylation of the endogenous proteins than for the phosphorylation of histone. In order to discover whether the phosphorylation of histone and the endogenous proteins were catalyzed by different enzymes, the 100000 X g supernatant was fractionated by ion-exchange and adsorption chromatography. Three different cyclic AMP-dependent protein kinases and one cyclic AMP-independent protein kinase were separated and partially purified. Each of these enzymes catalyzed the phosphorylation of both substrates, and the difference in apparent Km for ATP remained. Neither affinity chromatography on histone-Sepharose, nor electrophoresis on polyacrylamide gels resulted in the separation of the phosphorylation of histone from that of the endogenous proteins of any of the partially purified kinases. Moreover, experiments in which the phosphorylated substrates were separated by differential precipitation with trichloroacetic acid showed that the endogenous proteins competitively inhibited the phosphorylation of lysine-rich histone. It is concluded that each of the partially purified kinase preparations contains protein kinase, which catalyzes the phosphorylation of both substrates. The difference in apparent Km for ATP was found to be due to the presence in the endogenous protein preparation of a low molecular weight compound which competes with ATP. This was not ATP nor the modulator protein. The ratio of the phosphorylation of endogenous proteins to that of histone was much higher for the cyclic AMP-independent kinase preparation than for the other enzymes. Electrophoresis of the endogenous substrates in the presence of sodium dodecyl sulphate showed that the enzyme phosphorylated a greater number of proteins than did the cyclic AMP-dependent kinases. The phosphorylation of endogenous proteins relative to that of histone was significantly lower for one of the cyclic AMP-dependent kinases than for the other two. This difference was not reflected in a different pattern of phosphorylation of the individual proteins of the endogenous mixture.